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TITLE 

FLAT LAMP 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a flat lamp 
structure . 

Description of the Related Art 

Cold Cathode Flat Fluorescent Lamps (flat lamp 
hereinafter) provide flat light source with less weight 
and thin profile. Planar or striped electrodes are 
disposed in a light box filled with inert gas and mercury- 
vapor . The mercury vapor molecules are ionized to plasma 
state and emit ultraviolet (UV) rays to collide with a 
fluorescent layer on the walls of the light box, and 
visible light is emitted. Due to its high brightness and 
long service life, flat lamp is used as backlight module 
in LCD monitors as well as a light source in signboards 
or special guide lighting. 

As shown in Fig. 1, a conventional flat lamp 
comprises an upper glass plate (not shown) , a bottom 
glass plate 101 and four glass sidewalls 102, 103, 104, 
105 to form a closed space. Gas tube 108 connected to a 
pipeline (not shown) evacuates the space and fills inert 
gas and mercury vapor. Two parallel long electrodes 106, 
107 extend into the space through the sidewall 102. When 
voltage is applied to the electrodes 106, 107, one of the 
electrodes 106, 107 emits electrons and excites the 
mercury vapor to emit UV rays. When the UV rays collide 
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with the fluorescence layer, and visible light is 
emitted . 

When the size of the flat lamp is enlarged (over 5 
inches) , the length of the electrodes exceeds 10 cm. 
Therefore, the two electrodes will bend and approach each 
other over long use or overloaded voltage, the light is 
finally only emitted at the position of shortest distance 
there between. Bending occurs by the front (right) end 
being only secured on the sidewall with glass gel in 
advance, and if the rear (left) end is also to be secured 
as well, the electrodes will be elongated during glass 
gel heating at 450°C to secure the rear end. This can 
also result in rupture of the sidewalls or the glass 
plates. The typical resolution is to suspend the rear 
end; however this also causes bending. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the invention is to 
provide a flat lamp that avoids bending and rupture 
problems occurring in conventional flat lamp technology. 

The flat lamp in the invention comprises an upper 
glass plate, a bottom glass plate, at least one glass 
sidewall, two long electrodes, two front glass sleeves 
and two rear glass sleeves. The upper glass plate, the 
bottom glass plate and the glass sidewalls form a closed 
space. The two long electrodes are parallel and extend 
through the front glass sleeves into the closed space. 

The front and rear glass sleeves are secured on the 
sidewalls. The rear glass sleeve holds one end of the 
electrode in the closed space so that elongation of the 
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electrodes from heating will not result in bending 
thereof . 

The end surface of the electrode and the rear glass 
sleeve are spaced apart. Elongation of the electrodes 
due to heating is less than the sum of the linear heating 
expansion of the rear glass sleeve and the spacing. 
Thus, the rupture of the glass sidewalls and glass plates 
will be avoided . 

A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
drawings , wherein : 

Fig. 1 is a schematic view of a conventional 
structure of flat lamp as referenced in the Prior Art; 

Fig. 2 is a schematic view of an embodiment of the 
invention; 

Fig. 3 is a schematic view of an electrode assembly 
of the invention; and 

Fig. 4 is a sectional view of the electrode and the 
rear glass sleeve of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figs. 2 & 3, an upper glass plate (not 
shown) , a bottom glass plate 201 and four glass sidewalls 
202, 203, 204 and 205 form a closed space. Two front 
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glass sleeves 210, 211 are secured on the bottom glass 
between the sidewalls 202, 203 and 204 and two rear glass 
sleeves 208, 209 are secured on the bottom glass between 
the sidewalls 205, 203 and 204. The rear of the 
electrode 206 is supported by the rear glass sleeve 208, 
and the front end thereof extends outward through the 
front glass sleeve 210. The rear of the electrode 207 is 
supported by the rear glass sleeve 2 09, and the front end 
thereof extends outward through the front glass sleeve 
211. Exhaust tube 212 is secured on the middle portion 
of the sidewall 2 02 to evacuate the closed space and 
supply gas. When the electrodes 206, 207 elongate due to 
heating, the support of the rear glass sleeve 2 08, 2 09 
prevents the bending thereof. 

As shown in Fig. 4, when the electrode 2 06 is fixed 
by the rear glass sleeve 208, the end surface 2061 of the 
electrode 206 and the inner surface 2081 of the rear 
glass sleeve 208 are spaced apart. The elongating of the 
electrode 2 06 due to heating is less than the sum of the 
linear expansion of the rear glass sleeve 208 and the 
distance there between. When the electrodes 206, 207 
elongate due to heating, the rupture of the glass plates 
and sidewalls is, however, prevented by the spacing. 

The glass sleeves 208, 209, 210 and 211 can be 
secured on the bottom glass between the sidewalls 202, 

205, 203 and 204 by means of glass gel. The glass 
sleeves can be melted directly to secure the electrodes 

206, 207 as well as seal the entire closed space at the 
same time, or glass gel can be applied to the glass 
sleeves and filled therein followed by heating at 450°C to 
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melt the glass gel so as to secure the electrodes and 
seal the entire closed space as well. 

Two methods of assembly for the structure of the 
flat lamp according to the invention are described as 
follows . 

In one method, the bottom glass plate, the sidewalls 
and the front & rear glass sleeves are assembled, 
followed by heating to integrate the assembly. The 
electrodes are inserted and the front glass sleeves are 
sealed with glass gel the upper glass plate is placed 
thereon; followed by finally heating the assembly again. 

The other method comprises assembling the bottom 
glass plate, the sidewalls and the front & rear glass 
sleeves, followed by heating to integrate the assembly. 
The electrodes are inserted and the front glass sleeves 
are sealed with melting the front glass sleeves; heating 
the assembly, placing an upper glass plate thereon and 
finally heating the assembly again. 

The electrodes 206, 207 can be rectangular or linear 
depending on requirements. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 
to be understood that the invention is not limited to the 
di sclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 



